United States Patent [19] 

Hofinann et al. 



Ililllllllllllllllllllllllip . 

US005998261A £e f . } „-{■ "V 



[li] Patent Number: 
[45] Date of Patent: 



5,998,261 
Dec. 7, 1999 



[54] METHOD OF PRODUCING A READ-ONLY 
STORAGE CELL ARRANGEMENT 

[75] Inventors: Franz Hofmann; Wolfgang Rosner, 
both of Miinchen; Wolfgang 
Krautschneider, Hohenthann; Lotliar 
Risch, Neubiberg, all of Germany 



[73] Assignee: 



Siemens Aktiengesellschaft, Munich, 
Germany 



[21] Appl. No.: 08/973,701 
[22] PCT Filed: Jan. 25, 1996 
[86] PCT No.: PCT/DE9 6/01117 

§ 371 Date: Dec. 8, 1997 

§ 102(e) Date: Dec. 8, 1997 
[87] PCT Pub. No.: WO97/02599 

PCT Pub. Date: Jan. 23, 1997 
[30] Foreign Application Priority Data 
Jul. 5, 1995 [DE] Germany 3 



[51] 

[52] 
[58] 

[56] 



Int. CI. 6 „ 

U.S. CI 

Field of Search . 



... 438/257; 438/259; 438/275 

438/257, 259, 

438/268, 267, 270, 275, 276 



References Cited 
U.S. PATENT DOCUMENTS 



5,049,956 9/1991 Yoshida .. 

5,180,680 1/1993 Yang 

5,414,287 5/1995 Hong 



. 357/23.5 
.... 437/38 
... 257/316 



5,460,989 10/1995 Wake 
5,554,550 9/1996 Yang . 



FOREIGN PATENT DOCUMENTS 



32 19 854 C2 
62-40 774 
62-72 170 
62-86 866 



6/1992 
2/1987 
4/1987 
4/1987 



62- 269 363 11/1987 
63-78 573 4/1988 

63- 102 372 5/1988 
1-150 364 6/1989 

3-1 574 1/1991 



Germany . 
Japan . 
Japan . 

Japan . 
Japan . 



OTHER PUBLICATIONS 

ffiM Technical Disclosure Bulletin, vol. 35, No. 4B, Sep. 
1992, "Vertical Eeprom Cell", pp. 130-131. 

'ritnary Examiner — Jooi Chang 
ttorney, Agent, or Firm— Bill & Simpson 

[57] ABSTRACT 

An electrically writable and erasable read-only memory cell 
arrangement fabricated in a semiconductor substrate, pref- 
erably of monociystalline silicon, or in a silicon layer of an 
SOI substrate. A cell array with memory cells is provided on 
a main surface of the semiconductor substrate. Each memory 
cell comprises an MOS transistor, vertical to the main 
surface and comprising, in addition to the source/drain 
region and a channel region arranged in-between, a first 
dielectric, a floating gate, a second dielectric and a control 
gate. A plurality of essentially parallel strip-shaped trenches 
are provided in the cell array. The vertical MOS transistors 
are arranged on the flanks of the trenches. The memory cells 
are in each case arranged oh opposite flanks of the trenches. 
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